Background: Postpartum weight retention contributes to the development of overweight and obesity in women of childbearing age and is more pronounced in ethnic minority groups. This study examined ethnic differences in postpartum weight retention and the explanatory role of socio-economic status (SES), mental health and lifestyle. Methods: In the Amsterdam Born Children and their Development (ABCD) study, a large multi-ethnic cohort study conducted in The Netherlands, women filled out questionnaires in the first trimester of pregnancy and 3-5 months postpartum. A total of 4213 women provided data on weight gain, ethnicity, SES, mental health and lifestyle during and after pregnancy. Postpartum weight retention was defined as a difference of !5 kg between self-reported pre-pregnancy and postpartum weight. The influence of ethnicity on postpartum weight retention was assessed in logistic regression analyses. Whether the role of ethnicity was attenuated by adding SES, mental health and lifestyle factors were subsequently investigated. Results: Marked differences in weight change during and after pregnancy were found between ethnic groups. Turkish women had significantly more weight retention than Dutch women. This difference could not be explained by other factors. Conclusion: In the prevention of postpartum weight retention, no single approach seems applicable to all ethnic groups. During pregnancy, health professionals should focus on Turkish women in particular, as they appear to have the highest risk of weight retention.
Introduction

W
orldwide, the prevalence of overweight and obesity among women has increased sharply in the past decades, 1 with the most striking increases among women of reproductive age.
2 The latter could be related to weight gain during and after pregnancy. 3 On average, women retain 0.5-4.0 kg after pregnancy. [4] [5] [6] However, studies show that 14-20% of women retain !5 kg from 6 to 18 months postpartum. 4, 5, 7 Women who did not return to their pre-pregnancy weight 6 months postpartum were more likely to develop obesity in the long term. 7, 8 Prevention of weight retention postpartum is therefore important for public health, since it would lead to a reduction in obesity.
However, for targeting preventive interventions, insight into who is most at risk is important. Certain groups seem to be at increased risk for weight retention postpartum. Several studies found that African-American women experience more weight retention after pregnancy than Caucasian women, 3,5,9,10 which may be explained by differences in lifestyle or psychological factors. Boardley et al. 11 found that African-American women had higher energy intake, more fat intake and less physical activity compared with Caucasian women during and after pregnancy. Also, psychological stress from perceived racism in African-American women was related to the risk of being obese. 12 We do not know, however, whether these results can be generalized to ethnic minority groups in Europe, with different cultures, lifestyle and migration history. 13 In addition, previous studies did not investigate the role of underlying factors for weight retention postpartum, such as socio-economic status (SES), pre-pregnancy weight status, lifestyle and mental health. Insight into these underlying factors is required for developing effective preventive interventions. Differences in aforementioned factors might account for ethnic differences in weight retention postpartum, [14] [15] [16] since it has been shown that ethnic minority groups worldwide often have a lower SES, have higher rates of overweight and their mental health status is worse compared with the majority population. 17, 18 In turn, these factors are all associated with becoming obese 19 and with weight retention postpartum. 20 In the present study, ethnic differences in weight retention after pregnancy were assessed among a multi-ethnic Dutch population. Subsequently, the potential explanatory role of SES, mental health and lifestyle during pregnancy and in the postpartum period was investigated.
Methods
The present study is part of the Amsterdam Born Children and their Development (ABCD) study (www.abcd-study.nl). Between January 2003 and March 2004, 12 373 Amsterdam women who attended antenatal care for their first check-up were approached by their obstetric caregiver to participate in the study. Within 2 weeks, a questionnaire (pregnancy questionnaire) was sent to the women to be filled in at home and returned by prepaid mail. Women who gave permission to follow-up the health status of the child received a second questionnaire 3-5 months after birth (postpartum questionnaire). To enhance the response, an English, Turkish or Moroccan-Arabic copy, depending on the woman's country of birth, accompanied the Dutch questionnaires. The study protocol was approved by the medical ethical committees of all Amsterdam hospitals, the Central Committee on Research involving Human Subjects in The Netherlands and the Registration Committee of the Municipality of Amsterdam. Participation and permission for data retrieval rested on written consent.
Study sample
Of the 12 373 women who were approached, 8266 (67%) women filled out the pregnancy questionnaire, of whom 5218 (63%) also filled out the postpartum questionnaire. For the present study, women were excluded if they did not have a single pregnancy (n = 87) or if data on body weight before and/or after pregnancy was unavailable (n = 918). Data of 4213 (81%) women were included in our analyses.
Measurements
Neighbourhood income was derived from the Central Bureau of Statistics. All other variables were self-reported. Demographic variables, lifestyle and mental health in early pregnancy were derived from the pregnancy questionnaire. In the postpartum questionnaire, women were asked to report on complications during pregnancy, their lifestyle and mental health in late pregnancy, and their current lifestyle and mental health.
Dependent variable
Change in weight from before pregnancy to the postpartum period was calculated as the weight reported 3-5 months postpartum minus pre-pregnancy weight reported in the pregnancy questionnaire. According to the review of Schmitt et al., 21 weight retention 3-5 months postpartum is 1.0-1.5 body mass index (BMI). Given the average height of our population of 1.69 m, this corresponds to a weight change of 2.9-4.3 kg. We wanted to select women with above average weight retention, and thus defined postpartum weight retention as an increase in weight of >5 kg.
Independent variables
Ethnicity was based on the country of birth of the pregnant woman (first generation) and her parents (second generation). Country of birth included the following categories, based on the Amsterdam main ethnic populations: The Netherlands, Surinam, The Netherlands Antilles/Aruba, Turkey, Morocco, Ghana and other non-Dutch countries. In the analyses, first and second generation women were combined to increase numbers in the groups. 22 As indicators for SES, maternal education (number of years of education after primary school), maternal work status (employed yes/ no) and neighbourhood income (mean income divided by E1000/year per resident in an area of 400-600 households) were used.
Mental health indicators included depressive symptoms, fatigue, general anxiety and pregnancy-related anxiety were assessed both during and after pregnancy. The total score of these indicators were all trichotomized round the 50th and 90th percentiles to create three categories: low, moderate and high. 23 Depressive symptoms were measured by the Dutch version of the Center for Epidemiological Studies Depression Scale (CES-D). 24, 25 The 20-item CES-D scale assesses frequency of depressive symptoms experienced over the past week. The sum score of the CES-D was categorized into low ( 30) , moderate (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) (43) (44) or high (!45).
Fatigue was measured with the Multidimensional Fatigue inventory 26, 27 from which three scales were used: general fatigue, physical fatigue and mental fatigue. The sum score for fatigue was categorized into low ( 29) , moderate (30) (31) (32) (33) (34) (35) or high (!36).
Anxiety was measured using the State-Trait Anxiety Inventory (STAI). 28 The sum score for anxiety was categorized into low ( 36), moderate (37-52) or high (!53).
Anxiety and specific fears related to pregnancy were measured by three scales developed by Huizink et al. 29 that were based on the revised version of the Pregnancy-Related Anxiety Questionnaire (PRAQ-R). 30 The scales used were 'fear of giving birth' (three items), 'fear of bearing a handicapped child' (four items) and 'concern about one's appearance' (three items). The three scores were summed, and the sum score for anxiety and fear during pregnancy was categorized into low (10-28), moderate (29) (30) (31) (32) (33) (34) (35) or high (!36).
Problems sleeping were measured using three items. The total score ranged from 3 to 12 and was categorized into low (scores 3-5), moderate (scores 6-8) and high (score !9).
The following lifestyle factors were measured: smoking during pregnancy and after pregnancy (never smoked; stopped smoking during and did not smoke after pregnancy; stopped smoking during pregnancy and started again postpartum; smoker before, during and after pregnancy), alcohol consumption during pregnancy (yes/no), alcohol consumption after pregnancy (yes/no), physical activity during pregnancy, started with breastfeeding (yes/no), pre-pregnancy BMI and gestational weight gain.
Physical activity during the previous week was scored by calculating a metabolic equivalent (MET) score for the various reported activities using the compendium of physical activities. 30 The reported activities were: walking for pleasure, bicycling (leisure), sports (mean MET score of the METs of tennis, handball, gymnastics, health club exercise, ice skating and swimming added up), gardening and home repair. The level of intensity was also reported (low, moderate and vigorous) and used to calculate a MET category, which was then used to multiply with time (minutes) spent on these activities. The resulting variable is a measure of energy cost of the activities.
Although not a lifestyle, BMI and weight gain were considered among this set of variables. Maternal pre-pregnancy BMI was calculated as selfreported weight before pregnancy in kilogram divided by the square root of height in metres from the pregnancy questionnaire. BMI was used as a categorical variable. BMI <20 (underweight), BMI 20-25 (normal, reference group), BMI 25-30 (overweight) and BMI ! 30 (obese). Weight gain during the first 16 weeks of pregnancy was estimated using the weight at the time of filling out the pregnancy questionnaire minus weight before pregnancy.
Statistical analyses
We used logistic regression analyses in several steps. First, a selection of variables for the multivariate analyses was made based on the statistical significance of the univariate association with weight retention. When the P-value of this association was < .10, the variable was included in the multivariate regressions. A stepwise, hierarchical approach was used. First, ethnicity was regressed on the dichotomized outcome of weight retention to assess whether ethnic differences in weight retention exist (Step 1). Whether the role of ethnicity was attenuated by adding SES was investigated in Step 2. In subsequent steps, mental health during pregnancy (Step 3), lifestyle factors during pregnancy (Step 4) and mental health and lifestyle factors in the postpartum period (Step 5) were added.
In all steps, the analyses were controlled for maternal age, marital status (married/cohabiting or single), gravidity (first pregnancy/second pregnancy/third pregnancy or more), complications during pregnancy (e.g. diabetes, hypertension, pelvic pain, weight loss >5 kg) and number of weeks after delivery when filling out the postpartum questionnaire.
Results
Characteristics of the sample
Characteristics of the study sample (n = 4213) are presented in table 1. The mean age of the women was 31.5 years (SD 4.7). Forty-four percent of women were pregnant for the first time and 30% for the second time. Ethnic Dutch women formed 74% of the sample, and the largest ethnic minority groups were Surinamese (3.4%), Turkish (3.0%) and Moroccan (2.9%) women.
Ethnic differences in weight retention postpartum
On average, women gained 2.95 (SD 3.70) kg in the first 16 weeks of gestation, and retained 3.56 (SD 4.58) kg 3-5 months postpartum. Twenty-eight per cent of women retained >5 kg. Weight development differed markedly between ethnic groups (figure 1). Women from Ghana started with the highest BMI before pregnancy, but had little weight changes during or after pregnancy. In the postpartum period, their BMI was similar to the Turkish women, who reported the largest increase in BMI over the same period. Moroccan women also showed a large increase in weight from before pregnancy to the postpartum period. Women from The Netherlands Antilles/Aruba showed the least weight gain during first 16 weeks of pregnancy, but compared with other groups had much more weight gain postpartum.
Results from the logistic regression models indicate that Turkish women had a significantly higher risk of weight retention compared with Dutch women (table 2). In the first step of the regression models, women from The Netherlands Antilles/Aruba showed a higher odds for weight retention compared with Dutch women, although not statistically significant. Surinamese, Moroccan or other non-Dutch women were not more or less likely to have weight retention than Dutch women.
Explanatory factors of differences in weight retention among ethnic groups
Univariate analyses showed that all variables under study were associated with weight retention (P < 0.10) except pre-pregnancy weight or BMI and hours of sleep postpartum. These variables were not retained for the multivariate analyses. In the last model of the hierarchical multivariate regression analysis, the following variables significantly increased the risk of weight retention: pregnancy-related fears and anxiety, fatigue during pregnancy and postpartum smoking cessation, and more weight gain at 16 weeks of gestation increased the risk of weight retention. Alcohol consumption during pregnancy and sleeping problems postpartum reduced the risk of weight retention. Physical activity during pregnancy was not related to weight retention in this study.
The increased risk of weight retention among Turkish women could not be explained by any of the other variables, however. Even after controlling for SES, mental health, lifestyle and postpartum factors, these women were more likely to have weight retention (OR 2.50; 95% CI 1.56-4.03). (93) 151 (65) 43 (81) 166 (97) 158 (92) 17 (41) 858 (92) Single or living apart 398 (10) 184 (7) 80 (35) 10 (19) 5 (3) 14 (8) 25 (60) 80 (9) Gravidity (n = 4212), N (%)
First pregnancy 1857 (44) 1221 (47) 79 (34) 22 (41) 61 (36) 74 (43) 5 (12) 394 (42) Second pregnancy 1287 (31) 834 (32) 60 (26) 13 (24) 51 (30) 33 (19) 9 (21) 287 (31) Third or more 1068 (25) 546 (21) 92 (40) 19 (35) 59 (35) 65 (38) 28 (67) 259 ( Step 1: ethnicity OR (95% CI)
Step 2: SES, OR (95% CI)
Step 3: mental health during pregnancy OR (95% CI)
Step 4: lifestyle during pregnancy OR (95% CI)
Step Results of step-wise logistic regression analysis. All analyses were controlled for maternal age, marital status, gravidity, complications during pregnancy, and number of weeks after delivery when filling out the postpartum questionnaire.
Bold values indicate statistically significant correlations.
Discussion
In this large community-based cohort study, we found marked differences in weight change during and after pregnancy between ethnic groups. Turkish women in particular had significantly more weight retention in comparison with Dutch women. This difference could not be explained by SES, mental health or lifestyle factors. We found not only differences in weight retention between Dutch and Turkish women, but also between the different ethnic minorities. For instance, Turkish and Moroccan women (both from Mediterranean countries), who are often thought to be similar with regards to health and health behaviour, seemed to have different patterns in weight change, with Turkish women at much higher risk for weight retention than Moroccan women. Ghanaian women showed the least weight retention postpartum, but had the highest BMI before and after pregnancy. Based on these differences in weight development, one can assume that effective prevention of weight gain should be targeted at different periods for each of the ethnic groups. Our results indicate that pregnancy is not a critical period for the development of overweight and obesity in Ghanaian women. Measures for the prevention of overweight and obesity in this group should be taken (much) earlier in their life. On the other hand, women from Turkey and conceivably also women from Morocco and The Netherlands Antilles should be targeted during and soon after pregnancy, when they gain more weight compared with women with other ethnic backgrounds.
The association between a Turkish ethnic background and weight retention remained after controlling for all other factors. SES, although often an explanation for ethnic differences in health, 31, 32 only to a small part accounted for the differences. It is likely that cultural habits concerning diet and/or physical activity during pregnancy and in the postpartum period contribute to differences in weight retention. But although women with a Turkish ethnic background have been reported previously to be less physically active than Dutch women, 33 physical activity was neither related to weight retention nor did it attenuate the relationship between ethnicity and weight retention. Perhaps the instrument used for measuring physical activity was insufficiently accurate to pick up an existing association. Diet is another factor that might explain ethnic differences in weight retention. In this study, however, no data were gathered on macronutrients and energy intake (nutritional status of women was measured only by biomarkers for micronutrients). Psychological stress in general, 34 and stress related to discrimination, have been shown to be related to overweight and obesity. 12 Unfortunately, no measures of stress or perceived discrimination were available in our study. However, perceived discrimination is unlikely to (fully) explain that Turkish women had most weight retention, since in The Netherlands young Moroccan adults have been shown to perceive more discrimination than their Turkish counterparts. 35 It is clear that more research, both quantitative and qualitative, is needed in order to elucidate what factors may attribute to ethnic differences in pregnancy-related weight gain. Finally, genetics may also play a role in differences in weight development during and after pregnancy. 36, 37 In our study, early weight gain during pregnancy proved to be a predictor of weight retention. Other research showed that the timing of weight gain in pregnancy is important for weight retention, and that it is indeed early weight gain (<20 weeks of gestation) and not late gestational weight gain which is related to a higher risk of weight retention. 38 Furthermore, smoking cessation was found to be associated with more weight retention. In other studies, smoking cessation was related to larger gestational weight gain, 39, 40 which might lead to more weight retention. This effect of smoking cessation might be mediated by dietary habits and other factors. 40 Similarly, the effect of fatigue and stress on weight retention found in this study might be (partially) explained by energy intake. Hurley et al. 41 found that women who were more fatigued or stressed in pregnancy showed a higher energy intake.
Some strengths and limitations of the present study should be discussed. Strengths of the study were the large sample size and the longitudinal design of the study. The study population consisted of a large cohort of pregnant women, which represented the main ethnic groups in Amsterdam adequately. 42 However, minority ethnic groups, women with overweight or obesity and women with health problems had more loss to follow-up and more missing data when compared with Dutch or healthy women (data not shown). This selective drop out and missing data could have influenced our results. We expect that the associations found have not been influenced much, but the results are probably an underestimation of the risk of weight retention.
Country of birth of women and their parents was used for assessing ethnicity. Of course, this is only a proxy of ethnicity, since people who are born in the same country may have a different ethnic background. However, for most ethnicities defined in this study, strong correlations between country of birth and self-identified ethnic group were found. 43 As mentioned earlier, not all relevant factors may have been assessed or were not assessed with reliable and valid instruments. SES was measured using three different proxy measures, but we did not have measures for household SES. There is the possibility that we were not able to adjust for SES fully. Furthermore, self-reported data on height and weight were used in this study, which might have led to some misclassification for weight retention. And finally, we had a relative short follow-up after pregnancy. It would be relevant to assess whether the differences found between ethnic groups 3-5 months postpartum are maintained over time.
We conclude that there are marked ethnic differences in weight retention postpartum, not only between the ethnic Dutch population and ethnic minority populations, but also between the ethnic minority groups themselves. In the prevention of postpartum weight retention; therefore, no single approach seems applicable to all ethnic groups. Health professionals, such as midwifes and gynaecologists, should focus on Turkish women in particular, as they appear to have the highest risk of weight retention. Furthermore, attention to weight gain in the postpartum period for Antillean/Aruban women seems worthwhile. However, more research is needed in order to elucidate what factors and underlying ethnic specific determinants may attribute to ethnic differences in pregnancy-related weight gain.
